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(54) OPTICAL RECORDING AND REPRODUCING DEVICE AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform an optimizing adjustment of 
distance between a first and a second lens in a two-group objective lens 
together with an optimizing adjustment of focus offset in a short time. 
SOLUTION: After focus setting, while the distance between the first and 
the second lens of a two-group objective lens is adjusted by a first 
electromagnetic actuator, the two-group objective lens is integrally 
moved by a second electromagnetic actuator. The amplitude fluctuation 
due to spherical aberration that appears in the RF signal S2 is separated 
from the amplitude fluctuation due to focusing servo errors by envelope 
detectors A33, B34 f with the two adjustments carried out 
simultaneously. 
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7 ^ ,»l/££iIjlUcf 2^©®#^7*-*X^7-fe 
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*>. £fctiJlK&£a>£^-ffc©-C&9. 05 (b) tc 
7K?*^S>*t l-C©RFffl^WBAli*-f 3>y 
t2T©RF«*I*IA2©*/hW«**. |egfi#©g 

[0 04 2] SEoT. C©Wtt4WIH,"C. 05 (b) 

= >^t i-e©RFft«iA 1 42-r s> 

2?©RFfi^ifsA24#^l,<ft6J:?5C7* 
-*X*7Hz» hfcWfi-fSCiKJ^T. 2?¥)TOU 
>X©?*-#X;j-7-fe-;; h£ftafitcH£-r&. 
[0 04 3] ±a*G/c7*-#X;i-7-tz? h©i^S^ffi 

Hffi-TS. fftb^. 01tC7pLft:lll©U>Xl 2£ 

«»La3&i©*K7**»:t-*i 3**m*iauc. 
isxmmzmtzmt* rfb^s2«2»*h»u 

>XBBffiK*J»attEli©i»{c«*©WB<kftS. A 

jaact)Ot"ett» 1 © u >x 1 2 j&Qtf -r x * 1 1 fc&& 

t 2TttR Fg#S 2©x>^n-7 - jO^K«/Ncfc 
•5. 05(a) I"?*-***?** hj # T28 

m\syzmmi tcmu 05 <b> Kitf^ 

>*t lT©RFflHHHIA 1 3>.yt 2T©R 
Ffll«RMA2i^*L<tt*J:5«:IMW*. 
[0044] CCT, 2fflf*tt&U>XHIE$t©i3B4 7 
*-*^*7-fe» h©«K*B^{Cff9 4. 2f¥*f©IU 
>XHMEK©Stf fcfcJ: o-C4-rS«ffiH5^ilB|B#{C7 * 

-~j}zv--imM (t^-^x) 7*- 
*x-9--jK*aifieu*n&i,>fli^tt. RFft^s2tt7 

iR^CC@0-r SJgfg^Sbi ©^l»*«li<!: & *. 
[0 04 5]*Ofc», 7*-*Xf--3j?©y-f>S:+ 

©k3s©/cj6(c 2 ap*t«5 isyz-fr-emi? 

K«SKrf&lliittf 1*. ^8>&)i/c:rfiJil«|!!<!: 
U »ffljRMKJ;^ffiti^l!)47*-^x^-.l<ifiM(c 

J:4Jg*0E»i©ailS!»»«*»li3-ei. 

(8) 

[ 0 0 4 7 ] ft*, ffi«ii7 ^ ;l/*©SW« f 1 f&ft 
©m#* f 2jaE»©(i#36>6»l»-rSCi*iBWrft5 
©r, f l#ifi*iiT^ilifl7^;uaf-C*-3-Cfc«fc 
C». RttK. SHSiiii7^;U^(if 2ttiS£fflTw$3l 

iS7 ^ JU^r^-^T^ctCi. 

[0048] cn67^;l/^©tt6g?:S7vPSlc^ 
jf$#^fc&(c«. ±&b1tMNtMtXmi*Mti f 

1 . f 2W?f©ia)SISt^*^ftCHJi'J;^. y-fX© 



11 

£*MftJSR»*£&^tt»* I < tt<«>. -€■©/<:«>. J& 
1. IS2©mi&7^*i~* 1 3. 1 5£IE5£$ttfC 

^7 * - * X(C J: 5 Jifl^lf)^^ S /N i < ^fif "T 4 

[0049]^ v^^p3>t*jL-^4 KC<fcS± 
fcl/fcM»*ffi©*il*B#3ftB|fc. 06-C^T7a-^ 

♦-h*#jRo-ciiwi'r*. a*. mi<Dmm±> 2m 

m»l>> X5a£gS©sBg©/c«>© i >^ a - ^ffigp A 

» h©$g©fc&©i^a-7"1$mg|SB 3 4©HJ7J© 
WTCA1. A2(C«ar4WI*Bl. B2iL"C0 

[0 05 0] H6«C*Jl,i-C. j^SlOOm 7 
*-*^7t 7 h, *C«C. 2f?*f&U>X|8Ji?E8i ; & 

httanrr*. gn©*S7***x-*i 

3{c(iJSi|g»f l©iES«tt©IB«fi#*H«inL-C. JH 
l©U>X12**||*l*|{CJi«W{c||»3**. *2 

oynm.7 9 * * *- * i 5 KanwR f 2 ©£&$$© 

^^■f^EraraU-C. 2«^U>X**l*2na!«:jrW! 

[005 1 ]^f^S200rB, 2»3*ftl/>X|B 
Bft©MK&m>. Xf-»5 r S3 0 0rtt. 7*-~*Z 
*7*v ham&tff 5. Xt^XS2 0 0 £Xf-*X 

s3oo©&stt> voa3>ta-*4 ir. fflz. 

«2 0 m s JWH©Bi;|«»)ii*iaffl©<trC*tfS*l*© 

■c. H«Kca6fTi,ri«3h*. 

[0 05 2] ST, X7^XS2 0 0£i8ljlJ-f£. XT' 

s^s20int an ©war 1 3kep 

ttrT SIE&&tt©i8Sti<l-sf ©* -f s > t l *> t 2 * 
(C*-3*. -i>*<B-:/!*ffl*A3 3©HMj*»&A 1 . 

A2*$m-rs. r«t*>i. > -rs>ft i-c©x>t 

0^^ttW»A3 3*»6<MMI*Al.' *-f 3>*t2 
TOX^n-^HliA 3 3*60HtA2 t UT 

[0 05 3] Xt x ?XS2 0 2"CW:. @5"C7nbfcJ: 5 
'(C. A 1 = A2?ft&4><!r9taft«M%£tl*. A 1 = A 
2©^(iX'f 7 XS 2 0 6(Cjt#. -etl«^©«^{C 
». ^f-» XS 2 0 3 CCjtt?. .CCC. A1=A2T>& 
5 j!p i' ^ #>©«£« . A 1 i A 2 ©M*s^©^«H 

rtr**i«j:i>cifc$6. -^S2 0 3m a 

l>A2t?*a*»ff5*>**WtStl4. Al>A2t* 
•54^«:»X7 L 7 7'S2 0 4K:. A1<A2T**±& 

KBxf ^ xs 2 o 5 K-tn-enatf. 

[0 05 4] *f»XS2 04Vtt. 2fiPS*ftl/>X|B 
©»«W«:*Hr»T. Al>A2-C*SC<!:*i > 2 8tttt 
"C*S. *©»*?• »XS 2 0 Xf-»XS2 

o 5 -c« , 2 #*m u > xnora* *>a-5w * fc»©w» 



(7) #5920 00-4 02 3 7 
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jWTtetl*. Ctltt. **»©»«f(K4H»T. Al< 
A 2 2«>^l'>X|IB8Bi#«MJ:') 

2 0 1 ICRS. 

[005 5] tU:. S 2 0 1 #>6 S 2 0 5St©Xf ? 

xsnoiweiKj:*). 29tmi^xntsm<o§im 

m&#£h. X*-»XS2 0 8K:*rt,»"Ctt. 2fflimi< 
^©iE?S«t»i©.|gtt<t^©EPJ)n*^± l . 2 & u > 

10 mvmotmtmjtz. 

[005 6] Zf-yT'S 3 0 0 Xf- 
•;^S3 0 05 (b) ©A 1 . A2lcm%?Z 

Bl. B2*x>^a-^*ttB»B3 4*»6*Hi-r4. 
S2C«l7i'? : ai-$ l 5 KEPlBTSE8&tK©& 
lt^Of-f;>Wtl*>t2A>iCl^, i>^a 
-^*ffl»B3 4©ffl**>6B 1. B2Z&mZ. t 
tttofe. *-<3>yt ir©x>^P-^«kfflWB34 
*6©fifKBl. *W5>Xt 2-C'©i>'<a--7'^ 
fcUSPB 3 4 *»&©SM£ B 2 £ bTftHtt-*. 
20 [0057] 7f?^S302ttt, Bl=B2Tfc£ 
*»<!: B 1 = B2©J§£«X7 U »,»XS 

3 0 6 Kjt#, •e*i£lft©lft£tcti. *r 7 XS 3 0 3 
(Citt?, CCT, B 1 = B2r***»£5 *>©«©*. 
B 1 £ B 2 ©HjW3fje©f!FS«Hrt-C*ntf J:t> C 6 
£tr. Xf^S3 0 3TB, B1>B2T*W5 
*»*i#Be3n&. B l>B2r*a£S«Ctt*f-<7XS 
304K, BKB2T*5i*tCint ?^S305 

[005 8] **9XS304T?tt. 7* -rtX^-fe 

30 »h«iiarr&iMidim>4i«. e*it*. *j»©»» 

W{C*Jt>T» Bl>B2-CMCi*i, flWlBftSdtttt 

■Jsotitnr^sciKtaars^s-e**. *©« 

7f ?^S30 1(CR^. Xf9^S305m 7* 

3*3at©»«««:*»<.>'C. Bi<B2r*^ci*5, ft 

■e©ax^»^s3 o i(cr&. 

[005 9] «±. S30 l*>6S 3 0 5*T©Xf"? 

40 fi*J*$5„ X'f-9'^S3 06(C*JV»r». 7*-^7X 
*7-fe? h*WSn. *2©m®Ti'?-AX-ir 1 5 
^©iES»«©.|gt6«^©EPtti*ff jfc b, 7*-1jZ* 
7 it -j hiS^TfS. 

[0 06 0] X-f y^S206i^f »7"S306W 
VtciL^UL. %7-v7'S2 0 0t*7-"j7'SZQQ<D& 

[oo6i] *ns6©»^tt> 2 isyxmmm 
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XlCfch?. 2#U>Xffl»PPj£&U>X««E©jfe 

tit. zm^yxmmm%tntcmuwm 

[ 0 0 6 2 ] ® 7 (£*Jttt©JBttffl© 2 U >X|ffl 
REttE9£^¥ t»J»T » ^©«JSS*5VrH"C* -5. B 10 
2K^l/fcl/4i&£tS2 343I2©U>X1 4CB 
IC. SfcffilKM*iiiEffl©'J U-U>X2 7. 2 8£*fAL 
fcJBttr**. H7T?. ';u-U>X27. 28£ES 
0fct>3in©««7**:*x-*±K:JS«-r5. 

±fc««U *^ffi®^©OTfcl^iJtt&fib£K: 

[0 0 6 3] MgKRS l/T tt. 

RFfi#S2©lg«3Wfe*:t&4J:5tC. V U- 
U>X2 7> 2 84 2S¥»*5U>X4©l!3©8B§i©fiffl 20 

i$© 2 8*p& u >x®mmtffl$tci> mm<mmmv 

[0064] £/c, 07&C:fot,>T'JU-U>X2 7 > 2 

4(c<fco-c4>> yu-u>X27, z%tzmtt®v> 
•5©t?, »ffi<«**/NcTac±a**itt±&4. c© 

3'J^-*U>Xl 7£0^Ofct,>fjil©»» 30 
[0065] £*s. #r v 1 1 «ta§§nrfl£ftfc©r 

[0066] Jjfii/fc***©*ttW«:*»t»"T:tt. ^ 40 

[0 06 7] 

[J6W©»#] ft*3«i©^©*iB^ffft^a{Cctn 
a. 7*-#x*7-tz-;< h©*®ftias£2Sfu>xra 

B0t©«a{BIS*HI«{c-rSfc©. 2o©tHg£55iJ'7 
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[006 8] m$8 2 ©^©ftEgtwySHK: .tti 
a. 2mv>z±»z®m2i*z>mm&®<D%®t. 2 

» \s>XMffi&zmt $ SS88&#®©£«fr*E»JffJK: 
J: MttRflM©Bl>fcJ: 0 

[0069] Sf*«3©^B^©^§eiSW^g(Cj;n 
«. 2»U>XHiE»*SE{tS"tt*Ktt#«©»ttHJW 
4. 2ffls>X^&&ati3tt*im^8l©ittJ3J(y: 

kimw £gg*ii«-r s c 4 &v % a. 
[0070] fi*B4©^H^©3feia^»4ggtc c tn 

«. 2#U>X^*»»S1*SIB»*S©»»4. 2 

# u yxfmmzmt <* # 5«tt*a©»»*iE?s«tt 

i-TSC: 4JCJ: <9. *ft*ft©8BBCiBE&a«hK»* 

[007 1 ] «^5©AKOXGM«£ltKKJ:4i 
«. 7*-***:7-b:-> h©fltigMUHS4. *ffl|U>X 

t >; w-w>xgfra©sii©g)i{tias?ri5iB$cc-r5fc 

», . 2 ^©tagOJ * Kff 5 «fc "3 JBB#WTWB*1t 5 8 
■**8W4C CfitCfcD. 3fclB&8i*£ 

(cct*. 

[0072] ^*3®6©^W©3feiB^B4Sg{C«tti 

*^*-*WMcJ:.*aB»*. HiHMW(©»l»K 

MMtdRKfT 58**»«T*C £*i-C#4„ 
[007 3] 19^® 7 ©|feB^(D^ia^f|igg(C < tn 

[0074] »*S8 ©^^©^l^fl^SCC cfctl 

mktthc t k j: o . *n*ti©a«K!Mittaii«s 
»%iEM<c7^*r^rac£#utt£ft*. *© 

Ai»iEli*ilK4T4i«IS:fl«-r*C4*«r#4. 
[007 5] 3»*3B 9 ©»W©*IB»»4*ffi«: J:*» 
«. h©W«4 2»U>XBIIEl!l© 

!GB§£miSteT£/cat>. 2"O©HB*JJ0<r{ctf ^J: 1 ?^ 

[007 6] mm i o©^©^iatsffa^ffi{cj:n 

tt. 2gfU>X^{*©^»4. 2SU>X|Bire»&a{b 

s * 4® i © u > x©^«)4 mmmicfi *) c 4 k «t o . 
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mmmz . mmmmw «t o #st s * s 1 4 # 
[0077] nm. 1 1 <wra«wte»ff£#&tc J:* 

J: 3. 8MSr:MKJ:SJiig£i&£jE«(cfcajTSC4*5 
pJflB4ft*. 

[0 07 8] 1 2©»»©*WWI**tt«:J:ti 
«, 2f¥U>X£ft©gtt£ 1 28U>X|HIEIt&Xfl: 10 
$ SIS 1 © V >X«D#M (EOHEtt i-T -5 C £ K <fc 

-WMTf S C i *5nf#g 4 ft -5. *©fcaWEJtftS81S# *J 
fit ft S. 

[007 9] 11*5 1 3©|6W©«iW££?£tCj;ft 

«. v v<Dm.mtwmt> *t^u>x 
4 y u>X8H©iEii©^ti8g£liP${tTSfc 
s?>, 2 o©isiS£jjij* tc?f ^ «fc o ^B$p H ir-i@S€tT 5 c 

4#T**. %Cfi»ftft«:XSa«lf^ 

ts. 

[008 0] ft*« 1 4 <3!>»H©*E«MI4*aR: «fc*i 
Kikcm cite £9. Ittiagccj:&&«£l&47*~ 

<fcO#fc3tfSC4#l^Kft9, (CcfcSfSfB 
ftflfJ&-CI3g*tT5 C 4#"C* So 
[008 1 ] 1 5©«B©3tE»HS*ffitt: 

&<tzc tic j: Q. mwimicj:z>Mm%.m : Z: 30 

EHK^mr £ C 4 # WfjE4 ft s. 
[0082] mas 1 6©^©7t^St^CCj:n 

mttThcticziQt *n-enowstc^sft^««i)t 
»^iEfii(c7^;i/^-c^i«-rsc<b^prtg4fts. *© 

fcti>iEtt&IKtfl<Jtt4tt*. 
(0ffi©ISliift§#!in * 



imm 2 gf sua u > x^m®.* tn? 0 -e* s . 
[02] *^w©nisco^sit«i©^ r a x z smmz. 
m»M ivy-, 7<DiMmf*-r®-c*>z. 

[04] ^wouiso^shh©^^ ^ x ^te^ff <t 

[05] *&w<omt&<DBmm<oR f m-st ©* >^a 

-^fc^TErcaO. 05 (a) \%7 *-t>X*7*z-j 
V<0$m. 05 (b) it? *-Ux*7-k? f-©gi&K 

>ptitv-rs r Fm^©i>^o-^©^fb*^f0-c* 
s. 

[06] ##^©llte©ff^©|g)6©#Ji£^-f 7 

n-?+- hr*s. 

[07] *^iw©iiis©^!iw© 2 u > xnji 

Basalt y?T v 7'<DfttfLZ9Kt\gV*>6. 

1 I-*** *f. 12 -mi©U>X. 
1 3-»l©^ia&7?^x-£, 14-I2©U> 
X, 1 5-*2©*tt7**»X-$r. 16-*«»U 
-If. 17"0';>-$1/>X, 1 8 -Hllr«HF-, 19 
-l/2iftft«. 2 0-t-A^yj?$ l 2 1-U> 
X. 2 2 -«*ffl*«kHJ«ae**^ 2 3-1/4&S 
2 4-£iU>X. 2 5—7Jl'5 L U>X. 2 8-1h- 
tfUMfi-stlRR FflMHMBflBKfcJR*. 2 7 - y b- U 
>X. 2 8 - 'J U-U>X. 3 1-^7K7>X. 3 2 
-RF -*r7>7\ 3 3-x>^<a-7'^tlig|5 

A> 34 -x>'<D-7'^aiS|5B. 3 5-7*-*Xi 
MfcfflSP. 3 6 -ttillMMI. 3 7-7>7\ 3 8-h 
7v*>y»SfftlU». 3 9-fiBffli««. 40 -7> 

y\ 4i-wd'D3>f a -$, 4 2-eg$ija)gn > 

4 3 f> KiH^-sHai. 4 4 -X £> KA*- jr. 
Sl-ft^t. S2-RF©#. tl. t 2-jaJHWttSE 
m i V--Z<»tZ(D2J*l'>/> t3. t4'-JSJBWft 
SHa#*n©4*©dr-f Al-ar-f 5>^t 1 

A2 - *'f 5>^ t 2-C©RFH^ 
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